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Jlackgr ound of the Invention 

As a result of the erroneous assumptions and incomplete or 
erroneous models and theories, the development of useful or 
functional systems and structures requiring an accurate understanding 

5 of atomic structure and energy transfer has been inhibited The 

Schrotlinger equation, for example, does not explain the phenomenon 
referred to as cold nuclear fusion, anomalous heat release and trace 
tritium production of certain electrolytic cells having a palladium 
cathode and a lithium electrolyte, which comprises the present 

3 invention. Thus, advances in materials and energy/matter conversion 
is largely hunted to laboratory discoveries having limited or sub- 
optimal commercial application 

SUilMA&JLQLJJiiLUi^EJ^QN 
A novel atomic theory is disclosed in The Grand Unified Theory. 
i Mills and Farrell. Science Press. 1990. and in previous US patent 
applications 

This invention relates to methods and apparatus for releasing 
energy Iron, atoms as their electrons arc stimulate! to relax to -, 
lower energy level and small dimensions by providing an energy hole 
resonant with this transition according to , novel atomic model The 
present invention It.rthcr comprises methods and structures lor 
repeating tins shrinkage reaction to cause controlled nuclear fusion 
and shrunken atoms to prov.de new material with novel propen.es 
such as high thermal stability. «.|«.m«.s 

According to this model the electron of the hydrogen atom is a 
iwo dimensional spherical shell where each point on the shell follows 
a geodesic orbit about the central nucleus for the ground Mate the 
electric field is a radial central field inside the spherical shell and ;ero 
outside, where the radius of the shell ,s the Hohr radius a „ A. this 
radius, the electron is nonradiat.ve and force balance exist, between 
the central held of the proton and the electron Veiled Mate, of 
hydrogen arise from the capture of a pho.onls) mside tins spherical 
sneii. a spherical resonator cavitv For ii.,. ^,,-.,„ ■ , 
Hp 1. 1 ,<• , r .. c.xciieJ modes, the electric 

oM P a ^ 1 * r ™ n "«™ ™d a lime harmonic solution 

of LaPlace s equation m spherical coordinates The electric field is non 
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zero inside of an expanded resonalor cavity where the radius at which 
nonradiation and force balance is achieved is an integer multiple of 
the Bohr radius. The photons which excite these modes have energy 

I ~~2 - — 2 I x 13 6 eV where n, and n ? are integers and n, > n 

The radial ground state field can be considered as the 
superposition of Fourier components. The removal of Fouricr 
components of energy n/2 x 27.2 eV where n is an integer g.ves rise 
to an electric field inside spherical shell which is a time harmonic 
solution of LaPlace s equations in spherical coordinates. In this case, 
the radius at which force balance and nonradiation are achieved is 



-la 
n 



where n is an integer. In decaying to this radius a total energy of 
Kn ♦ 1 * - n*| x .3 6 eV is released This energy release process's "he 
present invention. e 

15 '"a preferred embodiment an energy hole of approximately 27 

eV is provided by an electrochemical reactant(s). electroca.aly tic 
couple, winch causes heat to be released from hydrogen atoms as they 
are stimulated to relax to a quantized potential energy level below 
that of the ground state where the energy of the redox reaction of the 

20 electroca.alytic reactant(s) is resonant wjth that required to effect is 
transition, an energy hole of about 27 eV. The source of hydrogen 
ofTa'ter Pr ° <JUC "° n °" th<? SUrface of a ca,hoc3e during electrolysis 

The conforming of the resonance between the redox energy of the 
, electroca.alytic couple, the source of the energy hole, and the electron 
orbital energy, the sink of the energy hole, causes an increase in the 
hydrogen shrinkage reaction rate with a concomitant enhancement of 
the heat power. The reaction rate net power output can be increased 
by this mechanism as well as others by controlling the temperature 
the electric field of the electrolysis cell as a function of time the 
elec.rocataly.ic couple which prov.des the energy hole, the coun.erion 
of the electrocatalytic couple, the P H of the solut.on. the surface area 
of the cathode, the current density of the cathode the material 
composition of (he cathode, the pressure of the hydrogen gas and the 
temperature of the reaction, further enhancement can be achieved 
by preventing the development of a hvdrogen gas boundary laver 
between the surface of the cathode where the reacting, hvdrogen 
atoms are generated and the solution which contains the 
electrocatalytic couple Tins can be achieved by applying vibration or 
ultrasound to the cathode and /or electrolyt.c solution and bv the use 
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of an electrolysis circuit where the current is intermittent. Further 
energy can be released by usmg deuleraled ur tritialed water which 
can undergo nuclear fusion. 

Brief D e scription o f the Drawings 
5 Figure I is a schematic drawing of an energy reactor in 

accordance with the invention. 

Figure 2 is a schematic drawing of an electrolytic energy cell 
reactor in accordance with the invention. 

Figure 3 is a schematic of a power controller for use in the 
J 0 reactor of Figure 2. 

Figure 4 is a waveform diagram of the voltage waveform of the 
circuit of Figure 3. 

Figure 5 is a waveform diagram of the current waveform of the 
circuit of Figure 3. 

1 5 DETAILED D ESCRIPTIO N OF THE I NV ENTjON 

Theory 

For the hydrogen atom, the radius of the ground state orbitsphere 
ts a 0 . This orbitsphere contains no photonic waves and the centripetal 
force and the coulombic force balance. Thus. 
20 m eV| 2 __ e 2 . 

It was shown in the Excited States of the One Electron Atom 
Section (all References herein the Theory Section apply to The Grand 
Untried theory by Randell Mills and John Farrell. 1900) that the 
electron orbitsphere is a resonator cavity which can trap 
5 electromagnetic radiation of discrete frequencies. The photon 

potential functions are solutions of LaPlace s equation The photons 
decrease the nuclear charge to i/n and increase the radius of the 
orbttsphere to na 0 The new configuration is also in force balance. 

»icv n 2 c ?/n 



na 



o 'im 0 ma 0 



> We propose, however, that the orbit sphere resonator can trap 

photons which increase the nuclear charge and decrease the radius of 
the orbitsphere. This occurs, for example, when the orbitsphere 
couples to another resonator cavity which can absorb energy-we call 
this the absorption of an energy hole The absorption of an energy 
hole destroys the balance between the centrifugal force and the 
increased central coulombic force. As a result, the electron is pulled 
toward the nucleus. And. if another allowed stale (that obeys the 
boundary conditions) were not available, the electron would plunge 
into the nucleus. 

Now. recall that for the He' ion (Z - 2: a one-electron atom) an 
allowed state exists at 0.5 a 0 . h can be shown that if a ground state 
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hyclroRcn mom emits a photon of about 27 cV two photon* „ 
created-one is e,ected and one remains ,„ lbe orbi.sphe " L 
Photonic wave in ,he orbi.sphere creates an effective char P e « he 
urb.tsphere sue), , ha , lhe electron experiences an elleciive chVrpJ r 
•2e. and establishes a new centripc.al/coulombic equilibrium ii r 



0.5 a 0 . That is. the orbiisphere shrinks from r, ■ a 0 tor,,, 



15 



V - . S&U*?. 2 x_2 _ e 2 

«««V-i/2 = " in"r 0 7 o ~" ' -<*27l78cV , -108.70 eV (g.-jj 

The kinetic energy of the shrunken orbi. sphere is - v or T - 

nil nv' 4 T, ( 8r °r Und ; SlaIe hydr ° 8Cn a,0m h;is a » tnei/encrgy If - 
3 59 eV and the f.nal hydrogen atom has an (net, energy of 5 7 2 
eV am e as He-), and Ah" . -40.83 eV for the reaction 

"Cfr- l:r, -a.) _ H (Z cff - 2: r l/2 - 0.5 a.) . .... 

M » shown below tha, the resonance energy ho.e of a hydrogen 
atom which excites resonator modes of radial dimensions ~«- • 

111* I ^ 

m x 27.2 cV. 

where rn » 1, 2. 3. ^. I8.>) 

20 After resonant absorption of the hole. , he radius of the 

orbiisphere. a 0 . shrinks to - fi am , n 

m-1 anu ' me » P cycles of resonant 

shrinkage, the radius is ----- 

mp'l 

The electric field of a hydrogen atom, or a deuter.um •,.«.„ i< , 

25 \z: r T n h is ihe r , adnis ° r t,,e ^^^0 c r° 

35 
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It is important to note that the products of CAF are tritium. 3h, and 
proions. 'H. In hot fusion, deuterium nuclei collide randomly and 
produce about 305: 3jj p j U s *H and about 50% 3He plus a neutron. In 
CAF fusion, however, the nuclei are moving slowly and will collide in 
the most favored Coulombic arrangement-wjth the iwo protons as far 
from each other as possible. These processes are shown schematically 
in Figure 8.2. See the Proton and Neutron Section for the equation of 
the orbitspheres of these nucteons. 

Til anium(II) is one of the catalysts that can cause resonant 
shrinkage because the third ionization energy is 27.491 eV, m - 1 in 
equation (8.5). Thus, the shrinkage cascade for the pth cycle is 
represented by 

] > Up ♦ l) z - P 2) 



27.49J eV . Ti 2 
x 13 6 cV 



'>{'; . 



2H 



I I- 



Tl 2. 



I) 



27.491 eV 



(8.7) 



And. the overall reaction is 
a„ a 



2H 



I P 



2H 



Kp ■ I ) 2 -P 2 ) x 13 6 eV (8.9) 



Nole that the energy given off as the atom shrinks is much greater 
than the energy lost to the energy hole. Furthermore, when fusion 
occurs even larger amounts of energy arc liberated. 

Rubidium(l) is also a potential catalyst The second ionization 
energy is 27.28 eV 

27.23 eV. Kb' • 2||( : -" j 



/ 



Kb 2 ' 



x I 3 6 e V 



•e ••2llf^ li ].,. p . n2. p 2| 



(8.10) 
(8.1 1) 



Kb?' ♦ e" -* Rb* * 27.28 eV 
The overall reaction is the same as equation (8.9) 
Less efficient catalytic systems hinge on the coupling of three 
resonator cavities. For example, the third ionization energy of 
palladium is 32.93 eV. This energy hole is obviously loo high for 
resonant absorption. However, Li(l) releases 5. 392 eV when it is 
reduced to Li. The combination of Pd(li) to PdUll) and Li(I) to Li 
then, has a net energy change of 27.54 eV 

Pd2 



27 54 eV 
x !3 6 eV 



Li' 



18.I2J 
(8 13) 



Li * Pd3* Li* • Pil 2 ' . 27 5-1 eV 

The overall reaction is the same as equation (8.9). 
An efficient catalytic system that hinges on the coupling of three 
resonator cavities involves potassium For example, the second 
ionization energy of potassium is 31.63 eV. This energy hole is 
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wviousiy too nign lor resonant aosorpuon. However Kill relent 
KU) to k. then, has a net energy change of 27.28 eV. 

5 x 13 6 eV 

K • K' . K . ( 2 7.28 eV gj,! 

I he overall reaction is the same as equation (8 9) 
En ergy Ho les 

in general, absorption of an energy hole will cause the orbi.sohere 
10 to undergo a transition from one stable non radiative radiuTio 

another stable non-radiative radius. The coulombic force is* aHractiv, 
hus. the orbitsphere will shrink when the effective nude hlr£ a 
mcre.se.. The orbitsphere has an initial radius. r n . Z to tf elfeSSe 

. 5 r^-Sr ^ — V - »*« -V condor 

2n(nr,) . „a, „ = M (g |6) 

h 



At force balance. 



20 



n " m' e na 0 <S.J7) 

— Ill _ las <l 2 



Shrinkage occurs because the e/feciive nuclear charge increases bv 
an integer. m when equations (8.16) - (8l 8) are Mi J* 6 ™™*> b * 
introduction of an energy sink of a coupled resonator such as - 
electron orbusphere resonator cav.ty comprising a „ c ,e a * ,y,. 
25 coup e. 1 h e coupled resonator provides energy holes a d , l , " "J 
shrinkage transmon from the initial radius V(mp . n aj'^,^ 

charge of ( Mp , „ IO fhe second fadju$ [ ^j^A—] amJ , nucfeaf 

^l: (p,|) ' ' . lhe ^ergy diagram is given in Figure 

8 3 Lnergy conservation and .he boundary condition that .rapped 

e P np '"I T 5 ' 3 SO,l,,, ° n ,0 LaP,ace s e ^ alio " ^ter m no e 
energy hole .o cause a shrinkage is given by equa.ion (8 5) M a 
resul. of coupling, the deu.erium atom emits a pho.on of m x 27 21 
eV and ,h,s pho.on is absorbed by tbe coupled resort Staled 
another way. the deu.erium atom absorbs an energy hole of m 27 21 
5 eV lhe energy ho.e absorp.ion causes a second photon to be tr pped 
in the deuterium atom electron orbitsphere Recall fro J „ , , 
States of the One Electron Atom Section .ha. e.earon^ne tic ^on 
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of discrete energy can be trapped in a resonator cavity. A s shown 
previously, ihe photonic equation must be a solution of LaPlace's 
equation in spherical coordinates. The photon field comprises an 
electric field which provides force balance and a nonradiative 
orbitsphere. The solution to this boundary value problem of the radial 
photon electric field is given by 

o 

t- : e (na c ) / r m -. 

tir P h..b„ j.l.m ; ( 17 2 7(-J'"| ( W ) . y«js]j. 

(8.19) 

It is apparent from this equation that for I . 0 and given an initial 



1 0 radius of 



(rap • I) 



and a final radius of 



m(p« l ) . j 



that the 



nuclear charge is increased by m with the absorption of an energy 
hole of m x 27 ? eV The potential energy decreases by this energy 
thus, energy is conserved. However, the force balance equation is not 
initially satisfied as the'effcclive nuclear charge increases by m 
I 5 further energy is emitted as force balance is achieved at the final 

radius. Ihe relativist part of the kinetic energy of the orbitsphere is 
equal to the energy of the photon which is .rapped during absorption 
of the energy hole (See Proton and Neutron Section). By replacing the 
initial radius with the final radius, and by increasing the charge bv ,„ 
ci) in bquations (8. 18). 

..(p. , ) . , 0 £ ;? .W,,., , |2 itsiEJiJiis . „ Mt 



force balance is achieved and the orbitsphere is" non-radiative 

r o-7 ,V 1C C,R>rgy ba,ance lor m ' is ns r°"°ws. An initial energv 
of 2/.2I eV IS emitted as the energy hole absorption event This ' ' 
25 increases .he effective nuclear charge by one and decreases the 

potential by 27.21 eV. More energy is emitted until the total energy 
released is |(p . |)2 - p 2| x ,3 6 eV 

In general, the resonance energy to cause shrinkage of the rad.us 
from a 0 to a 0 /( m . ! ) is m x 27.21 eV. where m • I 2 5 A The 
30 resonant absorption of this energy hole causes the effective nuclear 
charge to increase by m. And. the energy released in going form 
infinity to a 0 /{ m • I ) i s ( m * i ) x ( m • ] ) x 1 3.6 e V or ( m . I )2 x 1 3.6 

Energy holes add. The corresponding effective charges resulting 
35 Irom the absorption ol energy holes also add. Thus, any combination 
o energy holes which sums .0 m x 27.21 eV where m is the same as 
the in for the f.nal rad.us. a 0 / m . I. leads .0 shrinkage to the same final 
radius of the orbitsphere. mL )mM 
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Sevcrnl examples of different energy holes affecting shrinkage and 
the corresponding effective nuclear charges, tolal energy released and 
final radii of the orbitspheres going from infinity lo the final radiiis 
a„/(m • !) are given in Table 8.1. 

Table 8.1. Radii, energies, energy holes, and 

energy released for several states of deuterium. 



10 



15 



n 


R 


V(eV) 


T(eV) 


ZefJ 


energy 


lotal energy 












hole 


released (eV) 












(eV) 


f - 00 to r = R 




a„ 


-27.2 


13:6 


I 




1 3 6 


1 


a 0 /2 


- 108.8 


5-1.4 


2 


27.2 


5-14 


2 


a 0 /3 


•244.9 


122.4 


3 


54.4 


122 4 


3 


a 0 /4 


435.4 


2 17.7 


4 


81.6 


217.7 


4 


a,,/ 5 


-680.2 


340.) 


5 


1 08.8 


340.1 


5 


a Q /6 


-979.6 


489.6 


6 


136.1 


489.6 


6 
7 


a 0 /7 


-1333.3 


666.4 


7 


163.3 


666.4 


a 0 /8 


- 174 | A 


870.4 


8 


190.5 


870.4 


8 


a 0 /9 


-2204.0 


1101. 6 


9 


2)7.7 


1 101.6 


9 


a 0 /IO 


-272 1.0 


1360.5 


I 0 


244.9 


1360 5 



20 

Energy released lor any transition is given by AEf mal (00 lo R) - 
^initial <°° to R) 
Ener gy. Reac tor 

2 5 An energy reactor 50. in accordance with the invention is shown in 

Figure I and comprises a vessel 52 which contains an energy reaction 
mixture 54. a heat exchanger 60. and a steam generator 62* The heal 
exchanger 60 absorbs heat released by the said shrinkage reaction 
and fusion, when the reaction mixture, compr.ses of fusi'onahle 

30 material, shrinks. The heat exchanger exchanges heal with the steam 
generator 62 which absorbs heat from the exchanger 60 and produces 
steam. I he energy reactor 50 further comprises a turbine 70 which 
receives steam from the steam generator 62 and supplies mechanical 
power to a power generator 80 which converts the steam energy into 

35 electrical energy, which is received by a load 90 to produce work or 
for dissipation 

The energy reaction mixture 54 comprises an energy releasing 
material 56 including a source of hydrogen isotope atoms or a source 
of molecular hydrogen isotope, and a source of energy holes 58 which 
10 resonantly remove '~ 27.21 eV; where n ,s an integer, of energy, the 

resonance shrinkage energy, from hvdrogen to effect shrinkage with a 



SUBSTITUTE SHEET 



concomitant release of energy and shrunken atoms which . , 

fusion in .be case where deuterium and/or tritium is used *° 

I he source of hydrogen can be hydrogen gas. electrolysis of 
water, hydrogen from hydrides, or hydrogen from metal- hydrogen 
5 solutions. In ah embodiments, the source of energy holes is one or 
more of an electrochemical, chemical, photochemical, therm.) lree 
radical, some, or nuclear reactions, inelastic photon or panicle 
scattering reactions. In the latter two cases, the present invention of 
an energy reactor comprises a particle source 7.5b and/or P h 
10 source 7 5 a to supply the said energy holes. ,„ a || reaction ,„ Zrc, , 
elected external energy device 7 3 . such as an electrode may b e used 
<o supp.y an electrostatic potential or a current to decrease "he 
activat.on energy of the resonant absorption of an energy hole In 
another embodiment, the mixture 51. further comprises a surface or 
I 5 material to absorb atoms and/or molecules of the e, gy re , ng 
materia, 56. Such surfaces or materials to absorb hvdrogen 
deuter.um. or tritium comprise transition elements 'and inner 
transition elements including iron, platinum, palladium zirconium ( 

20 Ag. Cd. La. Hf. la. W. Re. Os. Ir. Au. Hg. Co p r Nd Pm Sm V, r , r, 
Oy. Ho. Er. Tm. Yb. Lu. ,1, Pa. and U "in a prefer^ embod ne , ' 
source of energy holes comprises a catalytic energy hole „ 2r . 58 
typ.ca,ly comprising electrochemical couples inc.ucL h ^ y ic 

«5 r ,m <)PP "" lloa enlur « J energy/ natter Conversion 
nethods and Structures, ( tied on April ?o 1989 which 
incorporated by reference. uo^wnicn i.., 

Thus, an exemplary energy reaction muiure which provides 
energy from the shrinkage reaction and from fusion is moS 
30 deuter.um. a sal, of Pd?<. anct a lithium' sal,. Palladium absorbs 
molecular deuter.um and the Pd^/Li' catalytic system effect ' 
resonant shrinkage of deuterium to the point of fusion .n one 
embodiment, the lithium is 6 Li in wnich casc (he f 

Vi IT. r S '° n deUterh,m effects ^ '«ion of 6 L j , 0 helium |„ other 
35 embodiments providing fusion, the lusionable material is one o any 
^^^J}i^nm_E^o^a^n. and the energy of thT^^H^ 
source of energy holes is resonant w„h the orbital shrinkage ene kv 
which is calculated using mechanics of the present invent! a,", ' 
described lor hydrogen in the Theory Section. In the preferred 
40 embodiment 2 H . , H . or 6 Li 1S used as , he fusionabJe m 

- A further embodiment is the vessel 52 containing a molten 

/ .quid, or solid solution of the catalytic couplels, and a source of 
( hydrogen including hydrides and gaseous hydrogen. Ir h lu er 
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case, the embodiment further comprises a means lc> dissociate the 
molecular hydrogen into atomic hydrogen includin* Ihl uZV 
«nner transition metais or e.ectromagneUc r a S o Su^TuT.L 
provided by photon source 75. om8 UV f, 8 nt 

5 A preferred embodiment of the energy reactor or ih,. ^ 

~ rrr an e,ec,ro,yic ce,j *:™:\ 2 

ofhgure I including a molten electrolytic cell. The electrolytic cei, 
100 ,s shown generally , n Figure 2. An elec.ric current „ !,« , 
ihrough the electrolytic solution 102 havino ,„ PaSSed 
I 0 providing energy hoL equa he r onance sh k^"* 8 " 8 *'* <™P'* 

5 of a voltage to an anode 104 and cathode Wh Z l "PPi'caiion 
108 powered by the power suppl m \ " * ^ C ° mr °" er 

energy may also be imparted to he cathod 0^ ° ■ T^"^ 1 
solut.on 102 by v.brat.ng means 1 1 iV , , e,ectro 'y"e 
electrolytic solution 102 by heater J 1 i The '° 
20 electric cel, , 00 is convoy' prnn^"*"^ , , 6 

- e^y ^ to 

n/2 X 27.21 cV where n is an iwewr^Z. 9<? lra " S,,ion is 

energy is altered when the a to mf ■ i , . ^' ,ance shr »^age 
25 An .ample ,s a wJZ^^ZTSZ^ ~ 
in the aqueous electrolytic solution in? i,™ caU,odt '06 present 
Held and an intrinsic or" >plild "Ine, ic |2 T 'T** 
magnetic field generator 7S Provided by external 

required is sligmiy d, ? r t froT Meftl™ ^ »*° 
30 couple is selected which h,. 1 * S an e,e e»rocatalytie 

boie p which itriaTir: fh^r sx'Tr" 1 w,,h ,hc energy 

operating under these conditions In nS, " 0 ° When 

graphite cathode 106 is used to el ", o Iv e ! " " °'' 
where the cell is operatin wi thin a vol a^ '^T* S ° ,U "° n '° 2 
5 K./K. and Kb. couples are* ^"eVe^r., 0 ' ' ' '° 5 ^ ^ 

reac,,o 1 rocr"t^r;::;: c : y 0 rrr;h o 7• and ,,,e shr,nka - 

and the electrocata, i coup e re ,» con^t h **"* m ^ 

reaction is dependent on th surface area fr „ ' ^ 
constant current density giving a conl \ °' " ,e Calhode » 
aloms per unit area, an inc e £ e n ^"ration of hydrogen 

reactants available to un go The X " 1CreaSt ' S ,h<? 

increase in cathode su laceTe der ^ reaC " 0a A,s0 ' an 
electrolytic ce„ which ^^,^7^ "* 
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Hydrogen atoms at the surface of the cathode 106 form 
hydrogen gas which can form bubbles on the surface of the cathode 
These bubbles act as an insulation layer between the hydrogen atoms 
and the elecirocatalytic couple. The insulation can be ameliorated bv 
5 vibrating the cathode and/or Ihe electrolytic solution 102 or by 
v applying ultrasound with vibrating means 112: and by adding wet, in* 
agents to the electrolytic solution 102 to reduce the surface tension of 
the water and prevent bubble formation The use of a cathode having 
a smooth surface or a w, re cathode prevents gas adherence and an 
10 intermittent current, provided by an on-off circuit of power controller 
108. prov.des per iodic replenishing of hydrogen atoms which are 
dissipated by hydrogen gas formation followed by diffusion into ih* 
solution while preventing excessive hydrogen gas formation which ~ 
could form an insulation layer. 
15 The shrinkage reaction is temperature dependent. Most 

chemical reactions double their rates for each 10«C rise of 
temperature. Increasing temperature increases the collision rate 
between the hydrogen atoms and the elecirocatalytic couple winch 
will mcrease the shrinkage reaction rate. With large temperature 
20 excurs.ons from room temperature, the kinetic energy distribution of 
he reactants can be sufficiently altered to cause the energy effecting 
the hydrogen shrinkage transition and the electrocalaly.ic redox 
reaction to conform to a more or lesser extent. The rate is proportional 
to the extent of conformation or resonance of these energies The 
25 'e»Peraiure is adjusted to optimize the energy production rate. In the 
case o, the Wk- e ,ecu ocatalyt.c couple, a preferred embodiment is to 
• un the reaction at a temperature above room temperature by 
applying heat with heater 111 

The shrinkage reaction is dependent on the current density An 
0 increase in current density ,s equivalent . in some aspects to an 

mcrease ,n temperature. The collision rate increases and the energy 
of the reactants increases with current density. Thus, the rate can be 
.ncreased by increasing collision rate of the reactants; however the 
rate may be increased or decreased depending on the effect of the 
► increased reactant energies on the conformation of the redox and 
shrinkage energy hole. Also, increased current dissipates more 
energy by ohmic heating and may cause bubble formation. Cut a h.gh 
flow of gas may dislodge bubbles Which diminishes any hydrogen gas 
insulation layer. The current density , s adjusted with power 
controller 108 to optimize the excess energy production In a 
preferred embodiment the current density is ,n the range 5 lo 400 
milhamps per square centimeter. 

The pH of the aqueous electrolyttc solution 102 can affect the 
shrinkage reaction rate In the case that the elecirocatalytic couple is 
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positively charged, an increase in the p|| win reduce the concentration 
of hydron.um at the negative cathode, thus the concent rztZ Z \ T 
eiec.rocata.ytic couple cations wil, .crease. An " e 
concentrate increases the reaction rate. |„ lhe case of the K>kI 
5 RL>. couple, a preferred pJl is basic. or 
The counterion of the electrocatalyiic couple of the eleclrolv, 
som tl on 102 can affect the shrinkage reaction rate by re, Z u e 
energy of the transition state. For examp.e. the tranLor 1 state 
complex of the KVr ejectroca, 3 ,y,j c couple with the hydrogen atom 
I 0 has a plus two charge and involves a three body collision w„, C h 
unfavorable. A negative two charged oxyanion can bind the w 0 
potass.ums; thus, i, provides a neu.rai transition state complex 0 f 
lower energy, whose formation depends on a binary collision whL 
greatly favored. The rate ,s dependent on the separa * 7sZ e of 
the potassium ions as part of the complex with the oiy lo 
greater the separation distance, the less favorable i the ransfe of 
electron between them A close juxtaposition of The P0 Ia s ! ° 
w,il increase the rate. The re.ationship of the r act!on a te < "JT 
coun,er,on ,n the case where the couple is used is 

20 OH "< PO,<3-. ||P0 4 2 < S0 ^-« C0 3 2- 

Ihus. a planar negative two charced njvn n i„ n « 
with three binding s.tes for K< wh^T^^" 
the ,ons .s preferred as the counterion of (he K*/i. oiJZ . ■ 
couple The carbonate counterion is also " ore err, e '« Ur . oc " ,a, y , ' c 
2 5 Rb. couple prelerred counter, on for the 

A power tooiroller 108 comprising an 
off. electrolysis circuil win increase the exces ea by n " r °"' 
optimisation of the electric field as a funct on «7wV*ZhT* ■ < 
■ maximum conformation of reactant energies orot P 
? ° - ° f ^ atoms wh,,e er r,n-m I o" n ^ ST"' 

electrolysis power losses and insulation layer lormaUo The 
frequency, duty cycle, peak voltage, step waveform , neV 
offset voltage can be adjusted ,0 achieve" th I LYshr Ika'pe"" 
reaction rate and coulombic relaxation power while nin mitif , 
) and electrolysis power losses In the case where , e K 
clcctrocaialviic couple is used with r-,rK^o. » 

:;rjl ,,, e; , s , hc ^ a:!;;;:,,::r::T h r a ^rr; B ;;: r n ;r - 

embodiment is to use an intermittent square-wave havinV ™ Zr , 
voltage of approximately 2.5 vol., .0 2.2 volts, a pea vo, a e " ' 
approximately J volts to 2.75 volts a peak curren. Z 
175 n,A; approximately a „x duty c>xle and " q l ^™' 
approximately 720 Hz. although a range of between 500 , ] ? 0 , 500 ,, 7 
should pcrlorm satisfactorily a preferred emhn.r 

j (>ruerrtd embodiment of the circuit 
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of the power controller 108 is shown in Figure 3. The voltage 
waveform of this circuit is shown in figure A. and the current 
waveform of this circuit is shown in Figure 5 

The shrinkage reaction rate is dependent upon the compos. lion 
of the cathode 106 and anode 104. Different anode materials have 
different overpotentials Tor the oxidation of water, which can affect 
ohmic losses. An anode of low overpotcntial win increase the ' 
efficiency. In the case of the K./K* eieclrocatalytic couple where 
carbonate is used as the counlerion. platinum and nickel are preferred 
anodes. Nickel is a preferred anode for use in basic solutions with a 
nickel cathode. Nickel is inexpensive relative to platinum and fresh 
nickel is electroplated onto the cathode during electrolysis Hydrogen 
atoms arc reactants to produce coulombic relaxation energy Thus the 
cathode must efficiently prov,de a high concentration of hydrogen' 
I 5 atoms. 1 he cathode 106 is comprised of any conductor or 

semiconductor including transition elements and compounds actinide 
and Jantanide elements and compounds, and group 1MB and IVD 
elements and compounds. Transition metals dissociate hydrogen gas 
into atoms to a more or lesser extent depending on the metal Nickel 
20 and titanium readily dissociate hydrogen molecules and are preferred 
embodiments The cathode can alter the energy of the absorbed 
hydrogen atoms and affect the energy of the shrinkage reaction A 
cathode material is selected which provides more favorable 
conformation of resonance between the electrocaialyt.c couple and the 
25 /energy winch effects the hydrogen shrmkage react.on. Also coupling 

V of resonator cavities and enhancement of the transfer of energy 
/ V between them is increased when the media is a nonlinear media such 
as a magnetized ferromagnetic; thus, the cathode material can increase 
the reaction (coupling of the hydrogen and electrocatalytic couple 
30 resonator cavmes) by providing a nonlinear magnetized media when a 
paramagnetic or ferromagnetic cathode is used or a magnetic field is 
applied with magnetic field generator 75. (Another nonlinear media 
is a magnetized plasma which comprises an embodiment with gaseous 
hydrogen atoms). Magnetic fields of and/or a. the cathode can alter 
35 the hydrogen electron orbital energy and concomiiantly alter the 

energy which triggers shrinkage. And. magne.ic fields can perturb the 
energy of electrocatalytic reactions where the energy levels of the 
electrons involved in the reactions are affected bv the magnetic field 
or the cathode or a magnetic lield at the cathode to which the 
40 hydrogen atoms are absorbed. A preferred ferromagnetic cathode i<= 
nickel. The cathode material is selected to optimize conformation of 
the energies and coupling. In the case of the K*/K> couple with 
carbonate as the counlerion. the relationship of the cathode material 
to the reaction rate is 
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ri < i'tj << ii < ini . graphitetcarbon) 
This is the opposite order of the energy released when these 
materials absorb hydrogen. Thus, for this couple, the reaction rale is 
increased by using a cathode which weakly absorbs the hydrogen 
5 atoms with little perturbation of their electronic energies 

Further energy can be released by using dcuterated or iriiiaied 
water as the aqueous electrolytic solution 102 which provide 
deuterium and tritium nuclei for fusion. The atoms which have 
undergone shrinkage diffuse into the cathode lattice where shrunken 
10 atoms collide and undergo fusion. The probability of a fusion event 
arising from a collision is increased for deuterium or tritium atoms of 
smaller dimensions arising from multiple shrinkage reactions A 
cathode 106 is used which will facilitate multiple shrinkage reactions 
of hydrogen atoms One embodiment is to use a cathode which is 
I 5 fissured and porous to the electron, la lytic couple such that it can 

contact shrunken atoms which have diffused into a lattice, including a 
metal lattice. A further embodiment is to use a cathode of alternates 
layers of a material which prov.des hydrogen atoms during 
e ec.rolysis including a transition metal or graphite and an' 
20 electrocalalytic couple such that shrunken hydrogen atoms 
periodically or repetitively diffuse into contact wjth the 
electrocalalytic couple. 

th, Sh ri!' k T, rCaC,i0n ,S de P enden » »» »he dielectric constant of 

the media The dielectric constant of the media alters the electric field 

25 at the cathode and concomitantly alters the energy of the reactant 
Solvents of different dielectric constants have different so va i ion 
energies, and the dielectric constant of the solvent can also lower the 
overpoleni.aj for electrolysis and improve electrolysis efficiency A 
solvent, including water, is selected for the electrolytic solution .02 

30 wh.ch optimizes conformation of the energies of the electrocalalytic 
redox reaction and that effecting the hydrogen shrinkage reaction and 
maximizes the efficiency of electrolysis 

nr., S ? IUb "' ly ° f W«>s™ irt the reaction solution is directly 
proportional to the pressure of hydrogen above the solution 
35 Increasing the pressure increases the concentration of hvdrogen 

atoms (reactants) at the cathode and thereby increases the rate But 
this also favors the development of a hydrogen gas insulation layer 
The hydrogen pressure is controlled by pressure regulator means 116 
io optimize the reaction rate. 
40 Expe rimental 

With reference to Figure 2. an electrolytic cell energy reactor 
100 was assembled comprising a dewar covered with a .75 inch fitted 
rubber stopper, a 5 cm long by .75 cm diameter graphite rod cat ode 
106. a 10 cm by I mm diameter spiraled platinum wire anode 104 a 
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0.57M aqueous K2CO3 electrolyte solution J 02, a heater 1 16 
comprising a 1 00 ohm IX resistor in a teflon tubing powered at 
constant voilage of M.8 volts, a constant voltage power suppjyi | 0, 
and the power controller 108 having the circuit shown in Figure 3 
The current voltage parameters were an intermittent square-wave 
having an offset voltage of approximately 2.5 volts: a peak voltage cT 
approximately 3 volts; a peak current of approximately 175 mA; 
approximately a 40% duty cycle; and a frequency of approxj mately 
720 Hz. The voltage and current waveforms are shown in Figures 4 
and 5, respectively. This energy reactor typically yielded 7.5 times the 
heal power output as the electrolysis heat power input as determined 
by calibration of the dewar vessel during operation using the 
differential calorimetry method. 

When the graphite cathode was replaced by a 7.5 cm wide by 5 
cm long by 0.125 mm thick nickel foil spiral of 9 mm diameter and 
0.5 mm pitch and the other conditions and the apparatus were kept 
constant, the yield ratio of output over input was typically 7.5. When 
the cathode comprising a 7.5 cm wide by 5 cm long by 0.125 mm 
thick nickel foil spiral of 9 mm diameter and 0.5 mm pitch was 
replaced by a 2 cm wide by 5 cm long by 0 125 mm thick nickel foil 
cathode and the other conditions and the apparatus were kept 
constant, the yield ratio of output over input was typically 5.5. The 
yield ratio of output over input was typically 3.5 when the heater was 
off. When the 0.57M aqueous K2CO3 electrolyte solution 102 was 
replaced by Na2C0;j. the yield ratio of output over input was typically 
1.0. 

An electrolytic cell energy reactor I 00 was assembled 
comprising a 200 ml tall form beaker covered with parafilm. a 5 cm 
long by 2 cm wide by 0.125 mm thick nickel foil cathode 106, an 
anode 104 comprising a 25 cm long 32 gauge platinum wire spiraled 
about a 2 mm outer diameter glass capillary, a 0.57M aqueous K2CO3 
electrolyte solution 102. and a constant voltage supplied by power 
supply I 10. The current voltage parameters were a continuous 
voltage of approximately <1 volts and a current of approximately 300 
mA. This energy reactor typically yielded 1.8 times the heat power 
output as the electrolysis heal power input as determined by 
calibration of the dewar vessel during operation using the differential 
calorimetry method. When the polarity was reversed making the Pt 
wire the anode the yield ratio of output over input was typically I I 
When the 0.57M aqueous K2CO3 electrolyte solution 102 was replaced 
by KOH. the yield ratio of output over input was typically I I When 
the 0.57M aqueous K2CO3 electrolyte solution 102 was replaced by 
K2S0/, or K2HPO4. the yield ratio of output over input was typically 
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1.3. When the U.57M at|U eous K 2 C0 3 elect, oly.e solution 1 U2 w as 
replaced by Na 2 CUj. the yield ra.io of uuipu, over input was ly pically 
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1. A method of releasing energy, comprising 
the steps: 

selecting an element of matter having a 
nucleus and at least one electron comprising an 
electron orbital; 

determining the resonance shrinkage energy 
of the electron orbital and the energy hole which 
will stimulate the electron to undergo a resonance 
shrinkage transition to relax to a quantized 
potential energy level below that of the ground 
state, providing an orbital of smaller dimensions 
forming a shrunken orbital of the element of matter; 

providing an energy hole substantially 
equal to the resonance shrinkage energy of the 
element of matter; 

juxtaposing said element of matter and 
said energy hole, wherein; 

energy is released as the electron of the 
element of matter is stimulated by said energy hold 
to undergo at least one shrinkage transition. 

2, The method of claim .1 , wherein the step of 
providing ;in energy hole comprises providing a 
catalytic system including an electrochemical 

react ant comprising at least one of a cation and an 
anion! 

3. The method of claim ), wherein said step 
of providing an energy hole comprises selecting a 
second element of matter having an ionization energy 
substantially equal to the resonance shrinkage 
energy of said first element of matter. 
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4. Apparatus for providing the release of 
energy, comprising: 

means for providing an element of matter 
in a selected volume, said element having a nucleus 
and at least one electron comprising an orbital 
having a resonance shrinkage energy; and 

a means introduced into said selected 
volume for providing an energy hole in juxtaposition 
with said element of matter, said energy hole having 
magnitude substantially equal to said resonance 
shrinkage energy, wherein: 

energy is released from said element of 
master when the orbital of said element of matter is 
reduced due to removal of orbital energy by said 
energy hole permitting the electron of the element 
of matter to be stimulated to undergo at least one 
shrinkage transition providing the release of 
energy . 

5. The apparatus of claim A, wherein: 

said means providing an energy hole is a 
substance comprising at least a second element of 
matter having an ionization energy substantially 
equal to the resonance shrinkage energy of said 
first element of matter. 

6. The apparatus of claim 4, wherein said 
means providing an energy hole comprises a catalytic 
system including an electrochemical reactant 
comprising at least one of a cation and an anion. 
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V. The apparatus of claim 4, wherein: 

said first element of matter comprises 1 
2 }} and 3 ]{ ; and 

said second and said additional element 
comprise K ; and K + . 



8. The apparatus of claim 4, further 
includi ng : 

an electrolytic cell comprising at least ^ 
cathode; an anode; an electrolytic solution; a 
vessel; a power supply providing a current; a means 
to control said current; an external energy source; 
and a means to control the pressure of the vessel. 

9. The apparatus of claim 8, wherein: 
the cathode is nickel or graphite*; 

10. The apparatus of claim 0, wherein: 
the anode is platinum or nickel. 

11. The apparatus of claim 8, wherein: 
the electrolytic solution is aqueous 

potassium carbonate. 



12. The apparatus of claim 8, wherein: 

the aqueous electrolytic solution is 

ba s i c . 



13. The apparatus of claim 0, wherein: 
the current control means provides 
intermittent current of an intermittent square-wave 
having an offset voltage of approximately 2.5 volts 
to 2.2 volts; a peak voltage of approximately 3 
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volts to 2-75 volts; a peak current of approximately 
lib mA; approximately a 40% duty cycle; and a 
frequency of approximately 300 Hz to 1500 Hz. 

14. The apparatus of claim 0, wherein: 

the electrolysis eel] is operated at a 
temperature above room temperature. 

15. An apparatus of claim 4, wherein: 

the source of an energy hole is a single 
cation, neutral atom, or anion or a single molecule 
which is a cation, neutral molecule or anion, or is 
a combination of said species wherein the said 
energy hole is substantially equivalent to n/2 27.21 
eV where n is an integer. 
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